Neuronal cell loss in heterozygous staggerer mutant mice: a model for genetic contributions to the aging process.
Staggerer is a neurological mutation of mice that causes a severe ataxia correlated with digenesis of the cerebellar cortex. The Purkinje cell population in the homozygous mutant is reduced in size with a near total atrophy of dendritic structure. Further, the cells are ectopic and are reduced in number by about 75%. All of these phenotypes have been shown to be direct effects of the staggerer gene on the Purkinje cell itself. As an indirect consequence of gene action, virtually all of the cerebellar granule cells die as do 60% of the cells of the inferior olive. The mutation is described as recessive because of the heterozygote, +/sg, is behaviorally normal and the mature cerebellum shows none of the defects described in the homozygous mutant. We report here that, as the +/sg mouse advances in age, a syndrome of cell losses is observed. While these losses are not as severe as in the homozygote, by 12 months of age 35% of the Purkinje cells are gone, as are 35% of the granule cells and 40% of the cells in the inferior olive. We propose that these results illustrate a synergy between the aging process and the heterozygous genotype. Neither alone is sufficient to cause the cell loss. This interaction suggests that the +/sg represents a new model for the genetic contribution to regressive CNS changes during aging.